This study was performed to compare the treatment status between older (65 years) and younger adults (18-64 years) with severe mental illness (SMI) and explore factors associated with treatment status in rural China. Persons with SMI were identified in one mental health survey in 2015 in 6 townships of Xinjin County, Chengdu, China. Logistic regressions were conducted to explore factors associated with treatment status. Older adults with SMI, especially major depressive disorder, reported significantly lower rates of treatment than younger group. Older age, longer duration of illness, and poor mental status were risk factors for never-treated status in these patients. Never-treated status (46.3%) and poor treatment status in these older patients are serious issues. Different treatment statuses in these patients had various influencing factors. It is crucial to develop culturespecific, community-based mental health services to improve early identification, diagnosis, treatment, and recovery of older adults with SMI in rural China.
Introduction

Prevalence of Severe Mental Illness Among Older Adults
Aging populations have posed formidable challenges for health and social care in many countries around the world. 1 This trend is particularly acute in China, where profound sociodemographic transformations have been ongoing in recent decades. 2 By 2050, it is estimated more than 400 million adults will be aged 65 or older (26.3% of the total population) and nearly 150 million will be aged 80 or older (8.1% of the total population). 3, 4 Notably, this trend of explosive growth of the older population is expected to continue alongside declines in fertility, making traditional family-based care less feasible.
Together with China's demographic, aging is the increasing prevalence of severe mental illness (SMI) among older adults. [5] [6] [7] Severe mental illness is characterized as mental, behavioral, or emotional disorders (including schizophrenia, bipolar disorder, and major depressive disorder) that can result in serious functional impairment. 8, 9 The burden of SMI is profoundly high among Chinese people aged 60 years or older, accounting for 22% of disability-adjusted life-years among all mental, neurological, and substance use disorders. 5, 10 How to provide appropriate mental health services based on the treatment status of older adults with SMI has been a crucial health issue.
Theoretical Framework on Health Services
Andersen's behavioral model 11, 12 has been the most widely used theoretical framework for studying health services use among older adults, including people with mental illness. 13, 14 Based on the model, individual determinants of health service uses are categorized into 3 components: predisposing (eg, marital status, perceived needs, and stigma), enabling (eg, caregivers and family economic status), and need (eg, knowledge and severity of mental illness). These characteristics are important in predicting the treatment of older adults with SMI. Although evidence has tested the relationship between some factors and treatment of older adults with SMI, [15] [16] [17] [18] most empirical researches drawn from the model of health services use are based in the Western context. 19 Further studies need to be conducted in Chinese context.
Treatment Status of Older Adults in Rural China Is Unknown
Little is known about treatment status and its associated factors among older adults with SMI in China, especially rural areas. Rural residents might be more likely to live in poverty, be older, and have comorbid chronic diseases. 7 Furthermore, following rapid urbanization in China, shifts in traditional family structures and acceleration of rural to urban migration have resulted in higher prevalence of untreated mental illness in rural areas. 5, 7, 20 Lack of appropriate health care for older adults with SMI in rural China has become an urgent public health issue, as most mental health services and resources are concentrated in Chinese urban areas, especially large cities. 21, 22 Further studies should be conducted to explore the treatment status and factors associated with treatment in older adults with SMI in rural China.
Study Objectives
The objectives of this study were to (1) explore the treatment status of older adults with SMI (eg, schizophrenia, bipolar disorder, and major depressive disorder) in rural China and (2) explore possible factors associated with treatment status. Based on the aforementioned theoretical and empirical grounds, we developed the following hypotheses. First, predisposing factors, such as age, female gender, educational level, family size, and being married, would be negatively associated with nevertreated treatment. Second, enabling factors, such as poor family economic status, would be positively associated with nevertreated status. Third, need factors, such as poor mental illness conditions, including longer duration of illness, poor mental status, higher scores of social disability level, and family history of mental illness, would be positively linked to nevertreated status in older adults with SMI in rural China.
Methods
Study Population and Procedure
The study data were derived from the Chengdu Mental Health Project, 7, 23, 24 a longitudinal study on mental illness and mental health services in Xinjin County, Chengdu, China. Xinjin county is a representative middle-income rural county in southwest China. People with SMI (schizophrenia, bipolar disorder, and major depressive disorder) were identified in the mental health survey on mental disorders and mental health services among people aged 15 years old or older in 6 townships of Xinjin County, Chengdu, China in 2015 (population: 152 776). The 6 townships were randomly selected from all 12 townships of Xinjin County in 1994.
The methods of the mental health survey in September 2015 have been described in detail elsewhere. 7, 24, 25 Briefly, all persons with serious mental disorders were identified through screening procedures for psychosis (face-to-face interviews with the head of each household, together with the key informant method) and general psychiatric interviews. First, face-to-face interviews were conducted by trained investigators (eg, nurses, psychologists, or social workers) with each head of household (together with the key informant method) to identify potential patients with mental disorders. Another household resident (priority list: parent, spouse, offspring, or others) was selected for the interview if the head of household could not be interviewed. The Psychoses Screening Schedule (PSS) was completed by interviewing the heads of all households and discussion with village doctors and neighborhood leaders comprising the survey sample. Second, once a patient with potential psychosis was identified, a psychiatrist conducted a comprehensive general psychiatric interview with that patient for further diagnosis. All participants who met the criteria for a mental disorder based on the International Classification of Diseases, Tenth Revision (ICD-10) were included in this study. 23, 24, 26 All participants were 15 years or older and lived either in the 6 townships (rural communities) or local mental health hospitals in Xinjin County. Diagnostic reliability was established among the trained research interviewers, who were all psychiatrists with more than 5 years of clinical experience. All diagnostic interviews were carried out by these trained psychiatrists. The study was approved by the University Committee on Human Research Subjects, and all participants gave informed consent at each stage of the study.
Measurement
The standardized assessment tools mainly included the PSS and the ICD-10-AM Symptom Checklist for Mental Disorders. 23, 24, 26, 27 After the training session, all assessment tools, including ICD-10 checklist for Mental Disorders and Social Disability Screening Schedule (SDSS), 7, 26, 28 reached an acceptable level of reliability among research interviewers (k > .75) in 2015. In the event of a disagreement, a team of research psychiatrists with more than 10 years of clinical experience reviewed the case to establish the final diagnosis.
Statistical Analysis
Descriptive analyses were used to describe the participants. Chi-square analyses were used to assess categorical variables, and t test analyses were used to assess continuing variables. Different treatments were compared between adults (18-64 years old) and older adults (65 years old) with SMI. Binary logistic regression analysis was performed to explore possible influencing factors of treatment status in older adults with SMI.
Given the relatively small sample size, 3 patient groups (schizophrenia, bipolar disorder, and major depressive disorder) were combined to 1 group. Treatment status (ie, once treated vs never treated) was considered as the dependent variable. Independent variables included predisposing factors (ie, age, gender, educational levels, family size, and marital status), enabling factors (ie, family economic status), and need factors (ie, duration of illness, present mental status, disability level, and family history of mental illness). We tested both backward and forward inclusion of variables in the logistic regression equation to identify the most stable model. All statistical tests were 2-tailed with a significance level (P value) of <.05. Statistical analyses were performed using SPSS software (version 24.0) for Windows. Table 1 shows the sociodemographic and psychological characteristics of older adults (65 years old) with SMI. In the participants, 180 older adults had schizophrenia (37.8% male and 62.2% female), 94 had major depressive disorder (34.0% male and 66.0% female), and 26 had bipolar disorder (38.5% male and 61.5% female).
Results
Sociodemographic and Psychological Characteristics of Older Adults With SMI
Compared to younger participants, older adults with schizophrenia reported the lowest rate of being married (54.4%), the highest rate of family history of psychosis (17.8%), the earliest age of onset (mean [M] ¼ 41.5, standard deviation [SD] ¼ 14.4), and the longest duration of illness (M ¼ 28.8 years, SD ¼ 14.7), whereas those with major depressive disorder had the opposite status (P < .05 or P < .01). Additionally, older adults with schizophrenia reported the lowest educational level (M ¼ 3.5 years, SD ¼ 3.3), whereas those with bipolar disorder had the highest level of education (M ¼ 5.2 years, SD ¼ 3.3). Furthermore, older adults with major depressive disorder had the lowest rate of improved mental status or recovery (12.8%; P < .001). Older adults with bipolar disorder had the highest rate of improved mental status or recovery (61.5%; P < .001). No significant differences were observed for gender, age, number of family members, and family economic status among the 3 patient groups.
Treatment Status in Younger Adults and Older
Adults With SMI Table 2 shows treatment status in adults (18-64 years old) and older adults (65 years old) with SMI. The rate of nevertreated status was 46.3% in older adults with SMI. In the older adult group, those with major depressive disorder had the highest rate of never-treated status (79.8%) and the lowest rates of using antipsychotic drugs over 1 year (6.4%), taking antipsychotic drugs (3.2%), and ever admitted to mental hospital (9.6%; P < .05, P < .01). In contrast, older adults with schizophrenia had the lowest rate of never-treated (30.0%) and the highest rate of taking antipsychotic drugs (17.2%; P < .01, P < .05). Older adults with bipolar disorder had the highest rate of taking antipsychotic drugs over 1 year (38.5%) and ever admitted to mental hospital (46.2%; P < .01).
Results for younger adults (18-64 years old) showed a similar pattern as observed in the older adult group, except for the following 4 circumstances. Younger adults with schizophrenia had the highest rate of taking antipsychotic drugs over 1 year (41.6%) and ever admitted to mental hospital (49.0%; P < .01). Younger adults with bipolar disorder reported the highest rate of taking antipsychotic drugs 2 months (16.0%) and the second highest rates of never-treated (32.0%), taking antipsychotic drugs (16.0%), taking antipsychotic drugs over 1 year (26.0%), and ever admitted to mental hospital (38.0%; P <.05, P < .01). Younger adults with major depressive disorder reported the highest rate of never-treated status (73.0%) and the lowest rates of taking antipsychotic drugs over 1 year (5.7%), taking antipsychotic drugs (5.0%), and ever admitted to mental hospital (8.8%; P < .05 or P < .01). Compared to younger adults, older adult group with SMI consistently reported higher rates of never-treated status and lower rates of taking antipsychotic drugs. In addition, older adults with schizophrenia reported lower rates of taking antipsychotic drugs over 1 year (27.8% vs 41.6%) and ever admitted to mental hospital (32.2% vs 49.0%) than their younger adult counterparts.
Risk Factors of Never-Treated Status for Older
Adults With SMI Table 3 shows the regression model of factors associated with never-treated status among older adults with SMI. There were 4 factors maintained in the model including poor mental status (symptoms/deteriorated), older age, higher scores of SDSS, and longer duration of illness (P < .01). Among older adults with SMI, the odds of never-treated status increased significantly with poor present mental status (odds ratio [ 
Discussion
This study was one of the first attempts in this research area to compare the treatment status between older and younger adults and explore factors associated with treatment status in older adults with SMI in rural China. This study should be crucial for developing culture-specific and community-based mental health services to improve the early identification, diagnosis, treatment, and recovery of older adults with SMI in rural China.
The results of this study showed that older adults with major depressive disorder reported the highest rate of being married, the lowest rate of family history of mental illness, the shortest duration of illness, and the latest age of onset, whereas those with schizophrenia revealed the opposite patterns (P < .01 or P < 0.001). Notably, older adults with major depressive disorder had the lowest rate of improved mental status or recovery (P < .001). This indicates the different characteristics of these 3 types of mental disorders, and major depressive disorder is common and severe in older adults in rural China. 7 
Major Treatment Status of Older Adults With SMI
Consistent with previous studies, the level of treatment received by older adults with SMI in this study was very low in general. 7, 15, 18 The high rate of never-treated status (46.3%) indicates that high-quality mental health services should be provided for these older persons with SMI in rural community.
In terms of treatment status, although major depressive disorder is a severe mental disorder, older adults with major depressive disorder had the highest rate of never-treated but the lowest rates of taking antipsychotic drugs over 1 year and ever admitted to mental hospital (P < .01). In contrast, those with schizophrenia had higher rates of being treated and taking antipsychotic drugs. 24, 29, 30 This study shows that older adults with major depressive disorders are less likely to accept treatment of antipsychotic drugs than older adults with schizophrenia and bipolar disorders in rural China. Possible reasons may include: (1) in contrast to schizophrenia or bipolar disorder, major depressive disorder may have not been recognized as a psychiatric disorder requiring professional treatment, 31 especially in rural China; (2) older adults with major depressive disorders may be less likely to be recognized and go to see doctors, especially in rural community; and (3) older adults with major depressive disorders may have less aggressive or odd behaviors than those with schizophrenia and bipolar disorder, so family members do not think it is worth being treated. 7 The lower rate of treatment of major depressive disorder might be explained further in the context of China. Notably, Chinese proverb of "emotional problems is not an illness" may reflect the traditional Chinese beliefs, so many older adults may tend to accept depression as part of life but not an illness and adapt beliefs such as fate (mingyun), destiny (yuan), and tolerance (ren) as coping mechanisms, rather than seeking professional treatment. 32 In addition, the traditional mental health-care system, which focuses on psychotic disorders (eg, schizophrenia), is not adequately equipped to provide counseling services for older adult patients with depression and other less severe psychological problems. 5 Because of low mental health literacy and limited mental health resources (eg, mental health professionals) in rural China, many people with SMI do not receive treatment unless they exhibit severely destructive or aggressive behaviors. 24 The extremely low rates of treatment may also be a reason for the lower rates of improved mental status or recovery among older adults with major depressive disorder.
This study showed that older adults with bipolar disorders had the highest rates of taking antipsychotic drugs over 1 year and ever admitted to mental hospital, whereas none of these patients reported being in mental hospital. This is consistent with a US study showing lower rates of inpatient, outpatient, and emergency department psychiatric care among older adults. 29 The highest rates of taking antipsychotic drugs over 1 year and ever admitted to mental hospital may be partly explained by the severe symptoms or destructive or aggressive behaviors of these with bipolar disorders.
Compared to older adults, younger adults (18-64 years old) with all 3 types of SMI were found to have higher rates of being treated and taking antipsychotic drugs than older adults, which supports previous findings that older populations have lower perceived need and access to treatment than other age groups. 17, 33, 34 For younger adults with SMI, the results of this study showed that those with bipolar disorder had the highest rates of taking antipsychotic drugs less than 2 months and being in mental hospitals, which is consistent with previous studies indicating that younger patients with bipolar disorder had higher use of mental health services, particularly for patients in psychiatric hospitals. 35 In contrast, younger adults with schizophrenia reported high rates of medication treatment and ever admitted to mental hospital, which is consistent with previous reports on the patterns of treatment in younger patients with schizophrenia. 36 Possible Reasons for Never-Treated Status in Older Adults With SMI This study showed that factors associated with the nevertreated status of older adults with SMI in the regression model included poor mental status (symptoms/deteriorated), older age, higher scores of SDSS total, and longer duration of illness. The results support the Andersen behavioral model 11, 12 and are consistent with our previous studies. 7, 24 The results of this study showed that older age was a factor associated with never-treated status of older adults with SMI, which is incongruent with studies in mental disorders in a few Western contexts. 37, 38 Possible reasons may be as following. First, China does not have a national health insurance system that guarantees mental health treatment; thus, many older adults, especially those in rural areas, go untreated because they cannot afford the cost of treatment. 24, 39 Second, it is uncommon in China for patients with SMI to be institutionalized, which is different from the widespread institutionalization of adults with SMI in Western countries. 37 Third, over 97.2% of rural older adults with schizophrenia are cared for by their families in communities. 7, 24 Older adults with SMI may have a higher probability of never-treated status if they have no family caregivers to take care of them. 18 Fourth, traditional Chinese culture, especially in rural areas, discourages older adults to consider mental disorder as a treatable illness, which increases their unwillingness to seek help due to fear of stigma. 5, 6, 24 Further studies should be conducted to explore the mechanisms associated with never-treated status in older adults in rural communities.
Evidence indicates that the association between the severity of mental disorders and the treatment is found in many Western countries. 38, 40, 41 A few previous studies also show that the untreated mental disorders are related to unimproved symptoms. 42 The positive relationships between poor mental status (symptoms/deteriorated), longer duration of illness, higher scores of SDSS total, and never-treated status were also founded in this study, which supports the role of need factors in the Andersen behavioral model. The results of this study show that the more severe the mental disorders in older adults with SMI, the less likely they will be treated. 24, 30, 43 Family members are more likely to think it is less worth being treated if older adults with SMI have a longer duration of illness. 7, 24 This situation may be more common in rural China. This may lead to a vicious cycle between mental disorders and never-treated status. As the family economic status of older adults with SMI may be poor, family caregivers may have severe stigma associated with mental illness and be more likely to give up their treatment, especially in rural China.
Implications for Policy and Services
First, findings of this study contribute substantially to the understanding of treatment status of older persons with SMI, which is important for mental health professionals who serve these populations with mental disorders and for policy makers who develop mental health policies for mental health prevention, treatment, and recovery. Because older adults with major depressive disorder have the highest rate of never-treated and the lowest rate of treatment (eg, taking antipsychotic drugs and ever admitted to mental hospital), culture-specific, communitybased interventions should be developed to promote awareness of SMI, especially major depressive disorder, and improve the high-quality mental health services for older adults with SMI, especially major depressive disorder, in rural China.
Second, the different treatment statuses of persons with SMI may reflect the influence of various factors, especially clinical and psychosocial factors. Notably, the severity of mental illness (eg, poor mental status) was found to increase the rate of never-treated status of older adults with SMI, which may be related to the prevalent stigma attached to mental illness and informal coping mechanisms drawn from Chinese cultural beliefs. 24, 32 Hence, it is critical to design culturally and contextually tailored community-based mental health services for older persons with SMI in rural China. Specifically, it is essential to address cultural myths in the rural aging population, reduce the stigma attached to mental illness, establish trust with mental health services providers, and receive mental health services in rural communities. 7, 44 Third, China's rapid economic growth during the past 3 decades has produced many economic benefits, raising the average family income and pulling hundreds of millions out of poverty. However, evidence also shows that relative poverty in persons with SMI has become more severe during the rapid socioeconomic development in China. 7 Moreover, how to provide basic treatment for older persons with SMI, especially in rural areas, remains a major issue for realizing the national strategic aim of "Healthy China 2030." 45 The Chinese government should consider scaling up the coverage of mental health treatment and interventions for persons with SMI, especially in rural China, through national health insurance, mental health surveillance, legislation and policies to promote accessible, and affordable mental health services. 7, 38, 45 Furthermore, community-based mental health care should be further developed to provide integrative care for older adults with mental disorders in rural China.
